Trichosporon species are opportunistic pathogens, associated with a high mortality rate in immunocompromised patients. Oligonucleotide primers were used to amplify a 170-bp fragment of small-subunit ribosomal DNA of all species in the genus Trichosporon by PCR. The primers amplify DNAs of all species in the genus Trichosporon, including six causative agents of trichosporonosis. DNAs of other medically important yeasts, such as Candida albicans and Cryptococcus neoformans, are not amplified by this detection system.
pared by the method of Makimura et al. (9) . Briefly, one loop of yeast cells was suspended in lysing solution (100 mM TrisHCl [pH 8 .0], 30 mM EDTA, and 0.5% sodium dodecyl sulfate) and then heated at 100°C for 15 min. The solution was extracted with phenol-chloroform-isoamyl alcohol (25:24:1 [vol/vol] ). DNA was precipitated with cold isopropanol. To select primers that would specifically amplify only Trichosporon species, the sequences of small-subunit (SSU) ribosomal DNA (rDNA) of pathogenic yeasts obtained from DNA sequence libraries (DDBJ, EMBL, and GenBank) were aligned. The primers, TRF (forward) (5Ј-AGAGGCCTACCATGGTATC A-3Ј) and TRR (reverse) (5Ј-TAAGACCCAATAGAGCCCT A-3Ј), were chosen to align with regions which were not conserved in other medically important yeasts. The PCR primers correspond to nucleotides 154 to 173 and 354 to 335 of Saccharomyces cerevisiae SSU rDNA. The oligonucleotide primers were obtained from Greiner Japan (Tokyo, Japan). Amplification reactions were performed in PCR buffer containing 50 mM KCl, 10 mM Tris-HCl (pH 8.3), 1.0 mM MgCl 2 , 2.5 M (each) dATP, dCTP, dGTP, and dTTP, 2 mM each oligonucleotide primer, and 0.5 U of Taq DNA polymerase (Takara, Shiga, Japan). The reaction mixtures were amplified in a Perkin-Elmer 9700 thermal cycler with the following program: 94°C for 3 min, followed by 30 cycles consisting of 94°C for 30 s, 56°C for 15 s, and 72°C for 15 s, with a final extension period at 72°C for 10 min. After thermal cycling, 5 l of the amplified product was run on a 1.5% (wt/vol) agarose gel, stained with ethidium bromide, and visualized with UV light.
To detect Trichosporon species rapidly, we designed genusspecific primers for PCR, based on SSU rDNA sequences. The primers amplified the DNAs from all species in the genus Trichosporon, including clinical isolates, and produced a 170-bp fragment, as shown in Fig. 1 . Other medically important yeasts (Table 1 and Fig. 1) were not amplified. At present, 17 species, including 5 varieties, are assigned to the genus Trichosporon (6, 13, 16) . Partial sequence analysis of rRNA indicates that Trichosporon species are monophyletic, with the exception of T. pullulans (4, 6) . Although the phylogenetic position of T. pullulans is remote from those of other Trichosporon species, the primers amplified the DNAs of all of the species in the genus, including T. pullulans. We took into consideration cross-reactivity with Cryptococcus neoformans DNA in the design of the genus-specific primers. The basidiomycetes are divided into three classes, the Urediniomycetes, Ustilaginomycetes, and Hymenomycetes. The Trichosporon species and C. neoformans are phylogenetically very closely related (17, 18) and are classified in the Hymenomycetes. Specific primers for Trichosporon species have been designed previously (3), but those primers amplified not only Trichosporon species, but also C. neoformans. Our primers amplified only Trichosporon species and did not amplify any strains of C. neoformans, including two varieties.
Recent taxonomic studies have indicated that trichosporonosis is caused by six species; T. asahii, T. asteroides, T. cutaneum, T. inkin, T. mucoides, and T. ovoides (5, 7, 14, 15) . T. domesticum and T. pullulans are not major causative agents of trichosporonosis and were rarely isolated from patients. Moreover, it has been suggested that the major causative agents of trichosporonosis differ in the type of infection they cause. T. asahii is involved in deep-seated infection. T. asteroides and T. cutaneum are associated with superficial infection. T. ovoides is involved in capital white piedra, and T. inkin is involved in white piedra of the genital area. The majority of trichosporonosis cases reported involving deep-seated infections have been associated with an underlying neoplastic disease, particularly hematologic malignancies (10, 17) . This infection is life threatening, with a high mortality rate, and the prognosis for patients with deep-seated trichosporonosis is very poor. Early diagnosis and treatment is therefore of paramount importance to trichosporonosis patients. It is clinically significant that all the pathogenic species are detected by a single test by using our PCR detection system. We have not yet performed direct detection of Trichosporon DNA from trichosporonosis patients' specimens, such as blood and urine specimens, but we are in process of developing the methodology.
Moreover, Trichosporon species are also involved in summer-type hypersensitivity pneumonitis (1, 2). We did not perform specificity testing against nonpathogenic yeast using this PCR method, but it may be possible to distinguish Trichosporon species from environmental isolates.
In conclusion, a method for the rapid detection of Trichosporon species, including all causative agents of trichosporonosis, was established. The method presented in this study can specifically and rapidly detect the DNAs of Trichosporon species, and we anticipate that it will be a useful microbiological tool for the diagnosis of trichosporonosis. 
